Numerous studies have consistently found negative effects of sibship size on educational outcomes. Three main explanations of these effects have been offered in the literature: (1) the dilution of family resources, (2) a changing intellectual environment in the family for each succeeding sibling, and (3) unobserved selectivity at the family level. In this article, the authors propose a fourth explanation as an extension of the resource-dilution hypothesis: In a traditional or transitional society where resources from all family members are pooled together, families may sacrifice the educational opportunities of older (female) siblings and use their remittance to compensate the family expenses, particularly when there are younger siblings. With analyses of data from the Panel Study of Family Dynamics (PSFD), the authors found empirical evidence to support this explanation. In particular, they found that the negative effects of sibship size are the strongest for girls with younger brothers and sisters who are spaced apart from them. They interpret this unusual high-order interaction involving sibship size, gender, density, and seniority within the context of Taiwan's patriarchal culture, in which families typically favor boys over girls.
A large body of literature has been devoted to the study of the relationship between the number of siblings-"sibship size"-and educational attainment (see, e.g., Blake 1989; Blau and Duncan 1967; Steelman et al. 2002) . A well-accepted finding in the literature is that, at least for the United States and Western Europe, sibship size has been consistently found to be negatively associated with educational attainment. This negative relationship between sibship size and educational attainment is so strong that it has been called "inarguable" (Kuo and Hauser 1997: 73) and "virtually unequivocal" (Steelman et al. 2002: 248) .
The interpretation of the causal mechanisms underlying this empirical pattern, however, is still subject to debate. The literature contains three main explanations: (1) the dilution of family resources (e.g., Blake 1981 Blake , 1989 , (2) a changing intellectual environment for each succeeding sibling (Zajonc and Markus 1975) , and (3) unobserved selectivity at the family level (e.g., Guo and VanWey 1999) . While the first and third explanations postulate only sibship-size effects but not birth-order effects, the second explanation implies a particular pattern by birth order. All three explanations are silent on the issue of a
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Tue, 04 Dec 2007 18:40:10 potential gender asymmetry. The first explanation also suggests that the negative effects of sibship size are particularly acute when siblings are spaced closely because the pressure on resources is more severe when several siblings enter schools at about the same time.
In this article, we propose a fourth explanation as an extension of the resource-dilution hypothesis: In a traditional or a transitional society in which resources from all family members are typically pooled together, families may sacrifice the educational outcomes of older, usually female, siblings. These older children join the labor market earlier and remit some of their resources to relax constraints on the family budget, which, in turn, may improve the educational outcomes of younger siblings. Our explanation is based on a combination of three observations. First, family resources are not necessarily fixed and exogenous to the education of children. That is, family resources may include contributions of unmarried children in young adulthood. Second, in some Asian countries with a strong patriarchal culture, family resources may be directed disproportionately toward the education of boys rather than that of girls. Third, for intrafamily transfer of resources to have an impact on the educational outcomes of children in a family, it is necessary that children be spaced apart, rather than follow one another in close succession. Thus, contrary to the common wisdom in the literature based on the United States and Western Europe, which describes virtually no birth-order or sex-composition effects (Ernst and Angst 1983; Hauser and Kuo 1998) , we postulate high-order interaction effects of the number, gender, density, and seniority of siblings.
The context of our empirical work is post-World War II Taiwan. By analyzing recent data from the Panel Study of Family Dynamics (PSFD), which included roughly 4,000 respondents from cohorts who were born between 1934 and 1976 (inclusive), we found empirical evidence in support of our proposed explanation. In particular, we found that the negative effects of sibship size are the strongest for girls who are spaced apart from their younger siblings, to whom the former could provide potential support. We interpret this unusual high-order interaction involving sibship size, gender, density, and seniority in the context of Taiwan's patriarchal culture, in which families favor boys over girls.
THEORETICAL ISSUES

Explanations for Sibship-Size Effects
The literature contains three prevailing explanations for the negative association between sibship size and educational outcomes. The dominant explanation is the resource-dilution hypothesis (Blake 1981 (Blake , 1989 ). This explanation assumes a fixed total amount of family resources, both emotional and material. Thus, the family resources that are allocated to each child necessarily decrease as an inverse function of the number of children in the family. Only sibship size, not birth order, is assumed to matter. Downey (1995) showed that some family resources, such as economic resources that are set aside for children's education, follow this predictable decreasing pattern of 1/x, where x is the number of children. However, other resources, such as the availability of a computer, follow a threshold pattern in which the number of children no longer has a negative effect beyond a certain threshold. If a family's economic resources are diluted because of the need to support multiple children, it follows that the dilution constraint is greater when children are spaced closely than when they are spaced further apart, since children who are spaced closely enter college and need economic support from parents at about the same time. This is exactly what Steelman (1990, 1993) found. Their work on the particularly acute negative effects of sibship size when siblings are closely spaced lends strong empirical credence to the resource-dilution hypothesis. Zajonc and Markus (1975) offered a competing hypothesis that they called "confluence" theory. According to this theory, the intellectual environment of the family for a particular child is construed as the averaged combination of parents and all siblings. Parents are assumed to be intellectually superior; the addition of children serves to lower the average intellectual quality, which explains the negative association between sibship size and educational outcomes. This theoretical model is dynamic in that a family's intellectual environment changes when new children are born into the family. As a result, early-born children are less affected by the total sibship size than are late-born children because the former had lived in a family environment with fewer children, which means a higher average intellectual environment, before the later children were born. Clearly, this theory predicts not only sibship-size effects but birth-order effects. Finally, Zajonc and Markus hypothesized that older children benefit from teaching younger children. This teaching function seems to account for two specific findings in their data: (1) only children do worse than first-born children in twochild families, and (2) last-born children seem to be particularly handicapped.
Despite the apparent elegance of confluence theory, it has faced some serious criticisms (e.g., Retherford and Sewell 1991) . The most serious problem with the theory is that decades of empirical research do not seem to support the notion that birth order, net of sibship size, affects educational outcomes (Ernst and Angst 1983; Hauser and Sewell 1985) . However, it is possible that Zajonc and Markus's (1975) confluence model is too narrowly focused on the intellectual environment. In a traditional or transitional society, such as Taiwan, where children's economic resources are pooled together, older siblings may influence the educational outcomes of younger siblings. We discuss the possibility of this type of "confluence" later.
The third prevailing explanation in the literature is simply the possibility that both sibship size and educational outcomes result from unobserved factors at the family level. If this explanation is true, the negative association between sibship size and educational outcomes is spurious but not causal. One possibility, for example, is that parents who do not place a high value on the "quality" of their children's lives may end up having many children and not investing much in their education. In this hypothetical scenario, the parents would not necessarily improve the educational outcomes of their children even if they were to have fewer children and thus have extra resources (say, through an extraneous shock, such as infertility). This view is well represented by Guo and VanWey's (1999) study, which tested the hypothesis of family-level unobserved heterogeneity by constructing a fixed-effects model in which the addition of new children was found not to affect the cognitive skills of other children. Critics of Guo and VanWey's study have pointed to (1) its narrow focus on cognitive skills, whereas the literature on sibship size is concerned with the whole range of educational outcomes, and (2) its research design, which necessarily excluded children who were spaced closely-those children who would suffer most according to the resourcedilution model (Downey et al. 1999; Steelman et al. 2002) .
Gender Symmetry versus Asymmetry
With only a few exceptions (e.g., Powell and Steelman 1989) , previous studies on the three prevailing explanations have assumed gender symmetry in their discussions of sibship effects on males and females. The main reason for this practice, of course, is that the literature is largely based on data from the United States and Western Europe. In these areas, although women's educational attainment historically lagged behind that of men, this gender gap has now disappeared or even been reversed (Shavit and Blossfeld 1993) . Even when women were disadvantaged educationally, this disparity at the societal level did not translate into a sex-composition effect of sibship on one's educational attainment at the family level (Hauser and Kuo 1998) . In other words, girls in families with no brothers or with many brothers fared similarly-attaining less education than boys overall. However, in an article that was written specifically to dispel the notion that the sex composition of siblings may affect educational attainment, Hauser and Kuo (1998: 645) explicitly allowed for an exception in East Asian countries, "where there is a strong preference for sons."
How does the preference for sons translate into family practices that generate gender Greenhalgh (1985) and Parish and Willis (1993) . We realize that a great deal of variability exists in the applicability of this description across individual families and over time (Thornton and Lin 1994) . In the traditional Taiwanese family system, sons are permanent members of their natal families and retain lifetime contractual relationships with their parents. They are expected to contribute to their parents' economic well-being throughout their adult lives. Thus, it is "rational," or in their self-interest, for parents to invest in sons because they can reap the benefits of the investment over a long period. In contrast, daughters are only transitory members of their natal families before their marriage, upon which they move to and contribute to the families of their parents-in-law, although daughters are expected to contribute to their natal families before they marry. Thus, the time during which daughters contribute to their natal families is limited, and education, as human capital, takes time both to occur and to yield a return (Mincer 1974) . As a result, parents mobilize resources from their daughters, particularly their unmarried older daughters, to improve the family budget, in general, and sometimes to benefit the educational outcomes of their sons. The resources in question are primarily remittances from daughters' market labor but can also be household work, which frees parents to work longer hours. In Greenhalgh's (1985: 276) words, "Put baldly, parents' key strategy was to take more from daughters to give more to sons and thus get more for themselves."
Close Spacing versus Distant Spacing
The family system just depicted for Taiwanese society and other East Asian countries undermines a basic assumption in the classical resource-dilution model, which assumes that family resources that are available to facilitate children's education are entirely downward, from parents to children, and thus are exogenous and fixed with respect to children's educational outcomes. As we described earlier, in a traditional Taiwanese family, unmarried children can directly contribute economic resources to the family by working and thus help fund their family's expenses. Although theoretically both daughters and sons could help support their siblings' education, the daughters' education is usually sacrificed to help the sons' education.
In the classical resource-dilution model, which assumes only the downward flow of resources, resources are highly constrained when children are spaced closely. Indeed, Steelman's (1990, 1993) finding that the negative sibship-size effects are most pronounced for closely spaced siblings provides strong support for the resource-dilution explanation. However, in the Taiwanese context, we can observe the negative effect of having younger brothers on an older sister's educational attainment only if there is sufficient spacing between the sister and her younger brothers. That is, the economic resources of older sisters can be diverted to help fund the education only of much younger brothers. Thus, contrary to Powell and Steelman's claim, we may observe a stronger effect of sibship size when spacing is far apart, rather than when it is close. Our consideration of spacing represents an important improvement over prior work by Greenhalgh (1985) and Parish and Willis (1993) .
Seniority Symmetry versus Asymmetry
Given the normative path of education and then work, the transfer of resources among siblings usually flows from older siblings to younger siblings. This seniority asymmetry (Blake 1989; Ernst and Angst 1983; Hauser and Sewell 1985; Steelman et al. 2002) , it may seem odd that we are reintroducing a birthorder effect for the case of Taiwan.
Our reason for reintroducing a birth-order effect is the argument that there is an intrafamily transfer of resources across siblings in Taiwan, in the form of an older sibling supporting a younger sibling. As Parish and Willis (1993) pointed out, such senioritybased transfers among siblings are particularly sensible when there is no external credit market for investing in education against future earnings. One can view this type of intrafamily transfer as a mirror analog of the teaching effect in the confluence model (Zajonc and Markus 1975) , which hypothesizes that older siblings benefit from an opportunity to teach younger siblings. However, whereas the teaching effect is assumed to be positive so that the last born is assumed to be the most disadvantaged by the confluence model, our intrafamily transfer model recognizes the disadvantage of the early born in bearing the burden of supporting younger siblings and thus the relatively favorable position of the last-born child.
The preceding discussions concerning gender, spacing, and seniority are all intricately and intrinsically interrelated. They are all based on a special feature of the Chinese family. As Parish and Willis (1993: 866) observed, "One of the best things that can happen to a male, besides being born to rich, well-educated parents, is to have an older sister." In our model, we suggest that the worst scenario that can happen to a female is "to have much younger siblings." Thus, in this article, we treat the influences of gender, spacing, and seniority in sibship as interactive, rather than additive, effects on educational outcomes.
THE TAIWANESE CONTEXT
Our empirical research is situated in contemporary Taiwan. Before we proceed to the data analysis, we provide a brief description of the educational system in Taiwan. The Taiwanese educational system consists of five main tiers of regular schools: elementary (six years), junior high school (three years), high school (three years), college (four years), and graduate school and some supplementary vocational schools. Although various schools used to screen their own students, since 1950 most schools in Taiwan have participated in the Joint Entrance Examinations (JEE) to select students. Nearly all our sampled respondents were subject to the JEE screening. Before 1968, for the entrance from elementary to junior high school, from junior high to high school, or from high school to college, each person needed to go through a respective JEE. The high school-to-college JEE was nationwide, whereas the others were held in separate districts, within which thousands of students would join the competition. After 1968, mandatory education was extended from six to nine years, and, as a result, the JEE from elementary school to junior high school was abolished.
In Taiwan, because the training of teachers of all school tiers was monopolized by national normal colleges, the salary scales of teachers and professors were based on seniority, and the licensure of university professors was uniformly regulated by the Ministry of Education during most relevant periods of our study, there are not many a priori reasons to expect differences in the quality of schoolteachers. 1 Moreover, the upper-bound tuition of private schools regulated by the government also limits improvement in the quality of teachers. Thus, most parents and students in Taiwan prefer less expensive public schools and universities to private institutions. The JEE ranks all examinees according to their JEE scores, and higher-scoring examinees are allowed to choose schools (or departments) to enter before lower-scoring examinees do. 2 The JEE in Taiwan is basically a written examination, and thus the criterion for moving up the educational ladder is uniform. Given the aforementioned rigid JEE system, whether a student can enter a higher-tier school or college depends on his or her ability, as well as the resources (e.g., after-school tutoring) that his or her parents are able to provide. The quantity of such resources depends on the parents' educational background, ethnicity, sex preferences, and budgetary constraints. For instance, if the parents can afford to send only one child to college, then a child's gender or birth order may play an important role. In short, the rigid structure of Taiwan's educational system allowed us to assess directly the impact of family inputs.
Data
For this study, we analyzed data from the PSFD in Taiwan, a large survey project that we conducted in collaboration with other researchers. In the study reported here, the respondents were randomly selected on the basis of their birth years. The survey questionnaires were administered via face-to-face interviews. The main respondents were born into three birth cohorts: Cohort 1, who were born between 1934 and 1954; Cohort 2, who were born between 1953 and 1963; and Cohort 3, who were born between 1964 and 1976. These samples were drawn using a stratified three-stage random sampling procedure. In the first stage, the 131 counties of Taiwan were stratified according to urbanization levels, and counties were then randomly selected within each stratum. In the second stage, smaller administrative districts (villages or equivalent districts in urban areas, called li in Taiwan) were randomly selected. In the third stage, individuals were randomly drawn. The three cohorts of respondents were interviewed using the same survey instrument in 1999, 2000, and 2003 . In the analysis, we used data from all three of these surveys. The original sample included roughly 4,000 respondents. The questionnaire covered detailed socioeconomic information about the family members of the interviewed individual, as well as their relations with one another. In particular, for each randomly sampled respondent, information on the educational background of almost all the respondent's siblings was also collected. From the information of the respondent and his or her siblings, we constructed a family-siblings data set to estimate the differential educational achievement among siblings. To analyze the completed education of children in families, we confined the sample to families with individual children aged 25 or older. 3 After we deleted observations with missing variables, the final sample consisted of 10,764 children from 2,626 families.
The educational attainment of children was measured by the total number of years of completed education, regardless of the type of schooling. For postgraduate schooling, a master's degree was coded as 18 years of education, and a doctoral degree was coded as 22 years. The average education by sibling size is listed in Appendix Table A1 . In this table, one can observe clear evidence that the average educational attainment of male respondents is negatively associated with the number of brothers, and the average educational attainment of female respondents is negatively associated with the number of sisters. However, the effects of cross-sex sibship sizes are much less clear cut. These preliminary results reveal the complexity of crossgender sibling effects.
Besides child's schooling, other variables used in the empirical analysis are listed in Appendix Table A2 . For analytical purposes, sibship size is further distinguished by gender, seniority, and spacing. The operational definition of sibling spacing is based on whether the age difference between siblings is greater than four years. We decomposed the total number of siblings into two additive parts: siblings spaced closely, as measured by the number of siblings aged less than four years of the respondent's age, and siblings "spaced apart," as measured by the number of siblings aged more than four years of the respondent's age. 4 Father's schooling and mother's schooling were measured in years of completed schooling, just like child's schooling. They were included as control variables in the regression models to reflect parents' socioeconomic status. To understand the effect of mother's working status on the children's educational attainment, we constructed the variable mother ever worked, defined as 1 if the mother ever worked in the past and 0 otherwise. Appendix Table  A2 . The table shows that the average education of the males was greater than that of the females-11.20 versus 10.08 years. Among the respondents' parents, the fathers' average years of schooling exceeded those of the mothers by 2.2 years. Thus, the educational gap by gender had narrowed from the parents' generation to the respondents' generation. Concerning sibship size, the average number of siblings was about 3.68, and the average number of closely spaced siblings was comparable to that of spaced-apart ones.
To highlight our key argument, we provide descriptive statistics in Appendix Tables  A3-A5, modeled after Powell and Steelman  (1993, Table 1 ). In this set of tables, we present the mean levels of schooling completed (last panel), as well as the proportions who attained specific levels of education (other panels), by the total number of siblings versus the number of closely spaced siblings. Powell and Steelman (1993) used the format to illustrate the point that for their U.S. data, it is primarily the number of closely spaced siblings (row-wide variation) that exerts a negative impact on educational attainment. Although small sample sizes for some of the cells should make the mean values unstable because of sampling error, the pattern across the cells is surprisingly regular and thus informative. For our Taiwanese data, as the total number of siblings increases, the average educational attainment of the respondents first increases and then decreases. The relationship between sibship size and mean education is thus not monotonic. When we further distinguished sibship size by density, we observed a clear pattern for the female respondents, which is also evident for the total sample as a result of aggregation: As the number of closely spaced siblings increases, their mean education also increases. This pattern is strong and robust across all the panels. For example, female respondents with 5 or more siblings, none of whom is closely spaced, had 6.9 years of schooling, whereas female respondents with 5 or more siblings, all of whom are closely spaced, had 9 years of schooling. This finding directly contradicts the pattern presented in Powell and Steelman's (1993) We believe that the increasing pattern of closely spaced siblings within each row is due not to female respondents benefiting from having closely spaced siblings, but to their not suffering from having spaced-apart siblings. In other words, women's educational attainment is the lowest in the lower-left corner within each panel, since these entries represent women with numerous spaced-apart siblings. This pattern is consistent with our argument that parents sacrifice older daughters' education to relax the constraints on the family budget and possibly to benefit the education of their much younger, particularly male, siblings. We further explore the relationship between educational attainment and sibship by density in the next section.
METHODS
Children in the same family may be subject to the influence of unobservable family-level characteristics. Thus, the analysis of familysiblings data should take family (siblings) structure into account. In the literature, either a sibling-fixed effects model or a variance-corrected ordinary least-squares (OLS) model was adopted to lessen such problems (see, e.g., Behrman et al. 2005; Sanbonmatsu et al. 2004 ). Both solutions have associated advantages and disadvantages, and the choice between them is not always clear-cut. On the one hand, as Griliches (1979) pointed out, the use of sibling fixed effects controls familylevel characteristics but not necessarily all unobserved selectivity. Another potential problem with the fixed-effects approach is the presence of measurement error. If the fixed-effects model is applied, the bias associated with measurement error may become larger by taking the differences of variables. Furthermore, this approach puts a high demand on data because it requires siblings to have different sibling configurations within a family-a situation that can be true only briefly in years between the birth years of siblings (Downey et al. 1999; Steelman et al. 2002) . On the other hand, the variance-corrected OLS may still generate a biased estimator if there are unmeasured family-level attributes that are correlated with sibship variables and affect educational attainment, whereas a fixed-effects model can overcome the problem (for detailed analyses, see Greene 2003; Griliches 1979) . Education is usually completed in early adulthood, in a period when the configuration of siblings no longer changes for most people. Thus, since we included sibship size as one of our independent variables, the effects of sibship size could not be distinguished from the family-specific constant terms because the two are collinear with each other. We use our regression model, presented next, to illustrate this point. For the jth sibling in the ith family, consider the following model:
where y is a measure for education, X is a set of sibship-size variables, Z contains other explanatory variables, and u denotes the error term. In our analysis, the X variable takes alternative forms. In the simplest form, only total sibship size is included. In the more complex models, gender, spacing, and seniority of sibship structure are considered sequentially and interactively. The fixed effects are captured by the term α i . For the simplest model (X containing total sibship size only), it can be easily seen that the fixedeffects model is underidentified owing to the perfect collinearity between the family-specific constant terms (α i 's) and the X variable. This situation is not improved with more refined operationalizations of the X variables, as long as the sum of the sibship-size variables is constant within family. Although the fixedeffects model can be identified by arbitrarily deleting one of the sibship variables in a complex operationalization of X, it would be difficult to interpret the remaining variables.
For the aforementioned reasons, we chose OLS with Huber-White adjustment. In our data, we assumed that correlations across different individuals are due to within-family resemblance. We further assumed that acrossfamily differences (represented by α i 's in Equation 1) generate within-family clustering but do not systematically correlate with X, our key independent variables. Under this condition, OLS estimation of Equation 1 yielded consistent point estimates but wrong standard errors. The Huber-White procedure calculated the correct standard errors that adjust for correlations between siblings. 5
RESULTS
The Effects of Sibship Size
In our empirical analysis, we first follow the literature and estimate the effects of overall sibship size on educational attainment. Then we distinguish sibship size sequentially by gender, spacing, and seniority to explore further the influence of sibship structure on education. In our regression models, we use years of schooling as the dependent variable.
In the regression model, we account for the secular improvement in educational opportunity with birth-cohort dummy variables as explanatory variables. The birthcohort dummy variables contain 11 groups, the range for each group being five years and the youngest cohort (birth year 1980) being the reference group. The results presented in Table 1 show that, overall, the birth-cohort dummy variables are highly significant at the .01 level. For persons who were born before 1965, an earlier date of birth is associated with a severe disadvantage in educational attainment. 6 For later cohorts, the differences among cohorts are small.
In Table 1 , two models (Model A and Model A') are distinguished. The difference is that Model A estimates the overall effect of sibship size, while Model A' estimates the effect of sibship size separately for males and females (which is tantamount to interacting gender dummy variables and sibship size). show that the number of siblings has asymmetric effects on males and females. The effect remains negative for females but is insignificant for males. These preliminary findings offer some weak evidence for our prior conjecture that additional siblings may provide help to brothers, rather than dilute the resources in the family. We return to this topic later.
As to other explanatory variables, one could observe from Model A that males attain higher levels of schooling than do females. Other regressors show consistent signs and magnitudes of coefficients in Models A and A'. Both father's schooling and mother's schooling have positive effects on education- al achievement. The effect of father's schooling is greater than mother's, probably because, with the father being the primary breadwinner, father's education may better reflect the economic situation of the family. Relative to the respondents whose mothers never worked, the ones with mothers who worked attained a lower level of education. Mother's work may affect the educational attainment of children in opposing ways. A working mother could bring more economic resources to her family, which may help her children to attain a higher education. However, since child care and work compete for a mother's time, the time and energy that a working mother devotes to her children could be constrained. In addition, a mother may work out of economic necessity, so that her work status may reflect an underlying economic condition. In any event, mother's work status is associated with a lower level of education in our results. 7 With respect to the dummy variables for ethnicity, relative to Aborigines, the respondents of other ethnic backgrounds tend to have higher educational levels. Among all the groups, the educational attainment of Mainlanders is the highest. As postwar immigrants, Mainlanders are more likely to live in urban areas and to hold nonfarming jobs but are less likely to own land than are early immigrants and Aborigines. On average, Mainlanders have higher levels of educational attainment than do other ethnic groups.
Sibship Configuration Refined
To analyze the effects of sibship size by gender, We further divided the siblings into two groups-those spaced closely and those spaced apart-and present the results in Table 3 . Model C of Table 3 shows that siblings (brothers or sisters) who are spaced apart have negative effects on education, yet the effects of siblings who are spaced closely are not significant. Again, this surprising finding directly contradicts the conventional resource theory formulated by Steelman (1990, 1993) . Model C' of Table 3 shows more interesting patterns: While sib- lings (brothers or sisters) who are spaced apart are detrimental to females, they have no influence on males. Finally, to examine whether younger or older spaced-apart siblings are detrimental to the respondents' educational attainment, we further divided sibship size by seniority for the analyses reported in Table 4 . The results of Model D are straightforward: Only younger siblings who are spaced apart show negative effects. From Model D', we further confirm that only females are influenced by siblings who are spaced apart, such effects being more pronounced for females with younger siblings who are spaced apart than for those with older siblings who are spaced apart. The finding that the number of older siblings who are spaced apart has a weak negative effect on females' educational attainment seems to be puzzling. One possible interpretation is that a younger sister may not gain from the resources that the older siblings bring to the family or that families of such sibling configurations somehow have poor economic resources. As long as a younger sister has to compete with her siblings for the family resources, siblings who are spaced apart, either younger or older, are associated with a lower level of educational attainment.
We now present evidence that directly bears on the conjecture that an elder sister may start working earlier under the presence of a much younger brother. For this analysis, we used the responses to a question on the PSFD questionnaire pertaining to the year when the respondent started a formal job, defined as a full-time paid job that lasted more than one month. We used age at first job as the dependent variable and estimated regression models with similar specifications to those in Table 4 . The results, presented in Table 5 , indicate that the number of younger brothers who are spaced apart has a significantly negative effect on the age of first job for females. The point estimate reveals that an elder sister would start working 0.4 year earlier for each additional younger brother. There is no other sibling effect on age of first job. Although preliminary, this finding is consistent with what we hypothesized.
The main findings of Tables 1-4 are summarized in the first two columns of Table 6 .
From these two columns, we may conclude that sibship size does not matter for males, while the educational attainment of females is affected by the composition of sibling structure. Siblings who are spaced apart, regardless of their gender or seniority, have negative effects on the educational attainment of females. To explore whether the coefficients of individual sibship-size variables are equivalent between males and females, we conducted a t-test, the results of which are presented in the third column of Table 6 . An Ftest was also performed to examine the overall difference between the genders, with the results listed in the final column of Table 6 . The F-test statistics show that the differences in sibship effects between the genders are significant in all cases (Models A', B', C', and D').
To examine whether sibship density matters, given the same gender and seniority, we performed t-tests and F-tests and display the results in Table 7 . The first two columns of Table 7 show that sibship density has asymmetric effects on males and females. Even though sibship density does not make any difference for males, it matters for females. Siblings who are spaced apart, especially younger siblings, are more detrimental to the educational opportunities of females than are their male counterparts. These results are consistent with our prior conjecture that females may sacrifice their own educational opportunities and act as resource providers for their spaced-apart siblings.
In summary, our study explored the effects of sibship on education in the Taiwanese context by refining sibship configuration and, in doing so, questioned the conventional wisdom based on American and Western European experiences. The key hypothesis is a modified resource-dilution model with the preference for sons, according to the Chinese family tradition, where family resources are composed of both parental earnings and sibling remittances. The son-preference culture suggests the likelihood of sacrificing the educational opportunity of older girls, who enter the labor market earlier and contribute to the family income pool. This is more likely to happen when the girl in question has more younger siblings who are spaced apart, who increase the burden on the family budget. Thus, the younger siblings indeed dilute parental resources, whereas the older sisters expand such resources by stopping schooling and devoting themselves to the job market. This is a complicated scenario and can be identified only when the sibling structure is refined according to the sex-seniority-space dimensions. Greenhalgh's (1985) insight that Taiwanese parents mobilize resources from older daughters to benefit younger sons, the full story seems more complicated. Despite the sonpreference culture, there was virtually no sexselective abortion, since the requisite technology was not available in Taiwan during the period under study. There is, however, some evidence of sex preference in fertility behavior. In our data, the correlation coefficient between the proportion of daughters in the family and sibship size is positive (0.1802, significant at less than .01), indicating that parents continued their fertility so as to have a son if they were not satisfied with the number of sons.
The sex of each child was a random event. In families in which sons were born ahead of daughters, parents did not have easy mechanisms with which to sacrifice the education of later-born daughters for the benefit of sons. Only when daughters were born first and much younger siblings were on the horizon did parents discontinue the education of their older daughters and transfer their resources to benefit the family, in general, and possibly their much younger children, in particular. It is interesting that older sisters' education is sacrificed to benefit both younger brothers and younger sisters. While there is gender asymmetry in terms of which older siblings were sacrificed, there is no gender asymmetry in terms of which young siblings benefited from the intrafamily transfer. In light of these findings, Parish and Willis's (1993) interpretation is appealing: Parents may extract resources from their older daughters because they lack economic resources owing to the lack of a credit market. Once they have resources (say, from older daughters), they no longer discriminate against younger daughters. This interpretation suggests that parents' differential treatment of sons and daughters is an extreme measure under severe resource constraints. Once parents have adequate resources, their treatment of daughters is not too different from their treatment of sons.
NOTES
1. The monopoly of teacher training was finally abolished in 1997, and the uniform professor licensure system was decentralized in 1991, but these recent changes could not have affected the previous decisions of the respondents.
2. For instance, in 2000, 125,498 students registered for the JEE of colleges. The overall entrance rate from high school to college was 59.98 percent. The most preferred college overall was National Taiwan University, which allowed only 3,244 students to enter. Students whose scores were lower than the rank criterion of the various departments at National Taiwan University had to choose other universities. In the same year, 22,115 students participated in the JEE from junior high to high school in the Taipei area; corresponding figures in other areas are omitted.
3. Since mandatory military service is obligatory for males for at least two years, we choose age 25 as the cutoff point for a completed education.
4. The measure for sibling density is not the same as that adopted by Steelman (1990, 1993 Huber (1967) and White (1980) . 6. Since the estimates of the birth-cohort dummy variables in the other regression models are similar to those presented in Table  1 , they are not listed in the other tables for brevity of presentation. Detailed results are available from us on request.
7. Because of our concern that mother's work status may be contaminated by measurement error, we also experimented with specifications that removed the variable from the models. However, the main results remained unchanged. The results from alternative specifications are available from us on request.
8. The models in Tables 2, 3 , and 4 are also estimated by OLS with Huber-White adjustment (as in Table 1 ). The birth-cohort dummy variables are also controlled in these models. 
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